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(54) FORMATION OF CANTILEVER HAVING PROBE 

(57)Abstract: 

PURPOSE: To keep resonance frequency high and to 

enhance production yield by forming a probe pattern on 

an, SOT substrate at a predetermined position and 

forming a catilever pattern as a silicon oxide film and 

removing the Si membrane of a non-oxidized part. 

CONSTITUTION: An Si substrate 1 and an SOI 

substrate consisting of an insulating layer 2 composed of 
a silicon oxide film and an Si membrane 6 are used and, 
at first, a mask layer 1 1 is formed on the membrane 6 
and, thereafter, a conical body 12 becoming a probe 
pattern is formed and further formed into a sacrifice layer 
pattern 7 by a semiconductor photolighography process. 
This pattern 7 is oxidized to form an oxide film 8 
becoming a cantilever 3 and a taking-out electrode 5 is 

formed thereon by an electron beam vapor deposition method. Next, an oxide film 8 is 
patterned to form a cantilever pattern 3a and the pattern 7 is subjected to plasma etching to 
form a gap 9. The cavitation of a probe realizes low mass and resonance frequency can be 
enhanced and the yie,d at the time of the remova. of a sacrifice layer can be enhanced 
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(57) am] 

[SWJ (1) ««W^Jg«fflE»SS5<«0. (2) s 

*«*rftfc. (3) fifeMTOOXK »«f-*#f*#> 

HMO S I J)M£A#> >>x /\±\zmttMi>t&f$, 

f£5SO (a) SiatBegffl 

SMC bT-> 'J 3 >KftSS<i: LT* W W?*-> 
*»*-raiS*«fc^ (b) 3rSoftHK»»/'?^-> 

5. 
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Mfcsm&mtiz&teikfrz&z s i mumtte 

ttTJSSSO iSfcfcfflK '>fc<<t:fcTfB© (a) *S 
■fctf (b) ©ISSffoT. ^KKftSttTUfc^ft^ 

©s i »&£is*£-ra. wt-©» 

(a) S i»K«ffi£KfcUT>''j3>Kft8BtLT* 

(b) ^3£©fifiCg5if-/^->&^-r-5ie 
[B?*H2] (b) xm<D&\Z (a) IDgfcfrSitJR 

«iE«©m 

[W*S3] (a) IS©glc (b) Ig£fr31t# 

[»3#E4] (b) isav. ftyf-vr*-n9->k 

*i$SU£&»CTX?Jg£i$£T5IgT*-5«f#JI3 
§B«©#fe 

[11*9(6] S i»Kf**€. ^5Xvx<y?>^fC 
cfc o Tfr 5 IM&H t vf tlfr 1 « l;:fH«©7j 

& 

dwi 8 ] soi s«i«t. s i mmiz h ?>v*t> 
*ce*©m 

tat 93 soi wst&* mtn**? s 

!9xAt»=»S 1 9xA*aW»UT»*U -£©2 
■D©£x/\©^ma>-:#&SKfl;LT#Snfct>©T 

*«»j»b i av> u 8 ffl^-f i w&m&nm. 

[0 00 1] 

ffiSfflV>Tff$rr5;&>?WX-. ftlCSTM (Scanoi 
ng Tunneling Microscope) , AFM (Atomic Tunnel in 
g Microscope) JtiC^-f^D^n-^T-AtUT 
ffl »> *IUMan*ttMMr**"f S * W\*-©ftfi 

[0 0 0 2] 

[«£*©&*&] i6¥, /M!©iI»IK#}SWr-5IS/h«« 
KT5Ct*fBiaB-c?»5. H©&a, 7Hfc fi3X 



SWia#fcH:'ct»JI«»tt*»JW»T#*. S i 

[0 0 0 3] dtt$©ft&»;:«kD. STM, AFMfct* 

fcntV*. ^rOltfltLX. U. T. Duerig^lrirjg 
J0 &3nfcf2tia-y Hc£tf£#>^U-A*- ("Direct 
access storage unit using tunneling current tecbni 
ques", U.S. Patent Number 4,831,614) *iJ&-5„ 
[0 0 0 4] C©J:5&*>^l^/X-tt. «it«K. E. 
PetersenlCck^ "Dynamic Micromechanics Silicon:Tecb 
nlques and Devices" (IEEE Trans. El. Dev., Vol. ED 
25, No. 10, 1978, ppl241-1250) KBtO^itttioT 

)ViJ U ct 5 S#£X y ? >^ t <fc 0 * >^ P A* 

A-teS lStR±©h7>^X^tm«fl:T*^i: ! feoI 
ttT?&3 (W. D. Pohl, "Distance-controlled tunnel i 
ng transducer", U.S. Patent Number 5,043,577) . 

[0 0 0 5] £©<fc3&$trtt£#>^W\*-l;:g#;* 
n***fcLT. MMUm*fttfftV>;:2:. Qftflt 
KHHfcfc£i«*«&5. £ns©&#£S&&-r;:i:T. ft 
ttlj^S (image tracking speed) £±tf 

50 [0006] *©&ftiztt. {MMteft^wf-a/x 

****±tf*&ifeK. *MM5J:tf*>*WX-©* 

->'J3>«lfi6ftBt, S/ya^sm WiASieiU: 
[0 0 0 7] 

**±tf « C t «tT*. £fctt*Bttff4. 831, 614*91 

S. SfoT, A*€*©K^tt0. 0 1 ~ 1 0 0 N/m 
[0 0 0 8] ftoT. >?WX-OH*ft' 

50 [0 0 0 9] &rtigES£i!!ae> ffiSr«*>^UA* 
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mm *^fc©©^sHifi»f««6iT©sc (i) 

T^bStt* (K. E. Petersen, IEEE Trans. El. De * 

fi= (3E 1/ (M+0. 2 3m) 
5$*. E Itt*>9 i Wt-<0»fS2^ ; E-^>r-, Mtt 

[0011]S6(I)J:0. *jg«Kfttt«ffl-©HfiK 

[ooi2] *v>Si ; 3ts.4kfrzmcTi]>?vn-Gm m 

3tf3&tl>T, T. R. AlbrechtS (Method of foiling 
nicrofabricated cantilever stylus with integrated 
pyramidal tip", U.S. Patent Number 5,221,415) lc«t 

S i»«£B*£LT;fr>^A'-£TSKfea<ffi3g3tt 

tO 0 1 3] l/j9»Lft*t6. in©*^!^, 221. 415^ 
9Mffl»tES«©;$-j£T«, #7Xi|gffijg.£i£fr5!&il 

«»**5:t3j»6. WftiLTttKft&£«j&T5$Stt 20 

©SI. Al. Ti, Ni?. £Jt\mm\Z&\,>T<D& 

®mm£°imtt.i") n >swui. * us. >»««*©# 

[0014] *fc. ■stt&i»©tt&UH«3 0 o*c« 
±t»5. ^j£;A©^fcj:5«s©ffitastsia-r*fc 

oTHa/t-f ^*X#5X ;iSfi*#7740 Corningft 
[0 0 15] 3 SIC, Mft*CT#9:*&*«tt$m jo 

^5x*ir;««ttw©^sa$& 

5 0 0 AttTfc**.. ¥ft&M¥Hn±*tt*r«£> 

[0 0 16] 3 Sir, ««tt*>5 1 Wt-S»jKL&a 

ars«&K&Bajnm«&£«jM»-s c i*»"e* 

[0017] *®®m,m,6i4nwmm\zmmoj5m 40 

fasi»*Ttt. s i sKBTi±icKm tawm* 

ft. *ft&©W©£JP*liaraHK#l,T3~5/tin« 
StftS. «5T, C©*BttlH.831,614*9!Mfte 



4 



*v., Vol. BD25, No. 10, 1978, p.l247#jl) . 
[0 0 10] 
[ftl] 

) 0 6 /2/n: •••<!) 

[0018] set. «»*ffi(Ht!b*<ti;a<**wra 

Ofc£&**f*i. J*tr*3 6C.4K1-«&S.4t& 

[0019] fliAtf. nm#<Dm&$:fi>>f?,T>\zii 

>9Z9*B&«>mt*21fi&&tzismbi3Lr). max 
8&&WkliffiB.ZfttZ.t\zts;%. 
[0 0 2 0] *&. *Hfttt4 P 831.614-*IJIMH*T?tt. 

fiETi^ilciirj. *>?WJ-©S$*WRttA<fp 
1W4 J: L*»U *ij»H? 

?>^tt*>?W^-©«k5ft«Wllj6#Ha«K:» 
(sticking) *>t<, £8#SD©ffiT£Ja<. 

[0 0 2 1] C©J:5ftWHAtM*T. *X91tt. 

(l) MttfiUtiMttfteifKa?. (2)S1*K± 
KJMSLfc h5>5?x^*©«aiiiliiiafl:jji^ 

fc, (3) £mi&8t)<DmKm&&irrz>*>rurt- 

©»J«*ft *8Mtf 4 C i £ B WiT-5. 
[0 0 2 2] 

[ffilgS*ft1--5fc»©^g;] ±E©B«*»jac-rSfc 

#*j*3ftmmh£Wfti*£*fts i*B&*%fig 

StlTtSSSO lS«£fflV>, 4>&<it>TK© (a) 
*3<ktf (b) ©ISSffoT. JfcCKfcSftT^fcVJ* 

#©s nw«i»*r*«»ft«T**>^wt-©» 

[0 0 2 3] (a) S i»K*ffi*K<t;UT'>U3>K 

(b) ffifeo>tm\zmtw->&Mi&tzTm 
*5sshbu so i sfcfcisw-ss i *R«iittiBiu 

•OJ^-SHirCfcoT. S lSfitJgtSUfc¥#«^«[ 

0»©jpj*ei±©iKaK. s i mmogmmmmzz. 

±0. S$f©i§5!*£ffi<T;£r. ftlf©Rfti:J:«#M 

iS»©fiT&«JA*^i*tpIIEi*5. 
At-tts 1 *»fl:T«CtKJ:D»*anfc5/U3>« 
fc«,fc0fc*fc»KttMrc*»), QiHSiS!<t?t. £ 
S*»*©jSFttfc J: 0 fW bfc* >^ WV- Cifc^TS 
IBUgJ^iiafc^CajliS* (intrinsic stress) #4>& 

[0024] so si©s iJMea^efcs 

9xA±fcBfcKSfrLT*£LfcjB2©S i JjMSI.fr 
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SI OS i <7z.J\\ZV?>V7>91)W&.iiftT 
[0 0 2 5] Uft*Z.V1]>?-Vrt-$:Km-ZXn 

\t. s i »m<D-m®ik im\z> s i wmwatu 

*>?!^A'-/^->&^u atifsm-r-s. Ka- 
li. *>5 1 U'A*-A^->±{rxb:>h (Spindt) 
.feOHSg^nfc^a (C. A. Spindt et al, "Physical 
properties of thin film field emission cathode fit 
b molybdenum cones", J. Appl. Phys., 47. 1976, pp5 
248-5263) £fflHTf£K-f5. Ctl\*ii>?UJi-Ai? 

->h\zmmm.w%tzmmf$.u zt>\z*v7 

ItVX^SSr^S-rSitfCtoT^-rS. 3 SIC 
tLTtt. S lffftKra-rSRCXy^jrStl&Iri 

{sjAtfAu, pt^imns. 

[0 0 2 6] tt©«^r£^-r-5*ftibTt4. S I » 

(KOH) . ^Kfcxh 5*^7 >*xt? 
(TMAH) ■tlE<J>7)]/1iV*®mz^TX.y?>>f 

s i n&e>-m®£b£.mz, &fci/vn>mm* 
wifcv, 7* r- u y ^77^ ^D-fexiz«fc Bistre J: tf 
* >?i/rt-<D/Mr->zmmzMi&rz> z. twsimt 

[0027] asfiffcir? h >^^«ss&<ftta-r-5«^-{c 

Jt. *>^W\'-±IC««#Sgg£/£l!SIU A^--> 
?TZ£t\Z£r), E«*ffi£J§^-f5. SSI:, 
?UA*-&»m*('«fcr)^fi:$-B-5»^ttt. Meil 

fcnmv>^\zwmnMo)n2->*wm$z>. 
[0028] si nmmz-rzxmte. ±exafc± 

S i*KSXy^>^S-r-5lSt?»4. 

vrnzm v> s. wkt;u* u *js«i±gfl;R*<x ? ^> 

fclff * U>X y ^ >{f^mt H 7 < X <y > fiT » 0 . 
tfxy r-X«y?>yizi5«H41I^S©IB(CWjSi:?i-5 
SOtfi* (sticking) &®iB.?Z>Z.ttfTZZ>. 

[0 0 2 9] S*tt»^tl/m CF 4 . SFs. NF 
3 , CC14. CC ljF:&tH03!fX*fflViT7*5Xvx 
•y^^lCTBS&fTS. <&tz. SF 6 , NFsHRftR 



[0 0 3 0] S O I S i »K£ 

tttM&u s imm&wntLrz.mt® U3>=f~vn- 

i *«I~^L&¥*##«[IIBK©SJP#&±©S5;* 
0. 8?#r©iS3£fi<-et, ^©ffglcfc^g^afc 
20 [0 0 3 1] Sit. * >^ Wt-tt S i -5 Z\ t 

-lCjt^T»K^iagfC4D-5^* (intrinsic st 
ress) *<4>&<> *>f-W?-OK0«tSff*nti©t 

[0 0 3 2] #>^W*-ttSOI*«®S 1 

vrt-to%fti%timmtomz&%%-m\ti3.<, -«* 

20 [0 0 3 3] Sk±Oi:5\z> *^©^iSTtt. S I* 
•MM* 6 ft * *x A± CBftK L T8£ Lfc 

■r-5. 

[0 0 3 4] 2B£:Jr-bT#>?W?-£S i 

JO »<»act*r?I|Bt&*. Sit, SOlSSicfflVifc 

[0 0 3 5] S^IC, S i#»&«ttStUTffl^. * 
nSr7*7X'7X»;5 i >^lC«fcoT^-r-&J:iT. 

[0 0 36] 

[gJfeM JfelC *^©K«f$Wt-5^>?kA*-© 

40 [0 0 3 7] (SIJi««J 1) HI li*589jCD8S§f S: 5 
#>^WV-©^jfc£&©l0i|£^1-I;g0T*9, 0 

[0 0 3 8] H2»C*HT. lttSlStg, 2ttSl» 

«5i&12«SO lM0tUM#&A 
0. *>?UA'-ttSOI^fi©S i»K*JSSe{kLT 

50 «8<t«g:^2i:©FfltS^ffltt»<, -ftft^tlfcK 
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[0 0 3 9] HISJB^T, B2C*-r*>5 1 W'?-© 
»J**ilftR«f« (01©&0tt02fflA-ASrffil;: 
T3t>T©t>©T?»*) . 

[0040] zat» ; ?i'rt-miiSixnizm->z>so i 

S i £ft 1 , ^ 1) 3 >K<fcSS J: 0 J*S«»@ 2 
feil^S i*K6«kt)^S (01 (A) ) . 

[0 0 4 1] £©SOlSJR©S imm6±\Z&ftM& 
1-5fc»©S i©P]it#£J&£Lfc (01 (B) *«tt; 

(C) ) . Si R«#©}gj6fc«. 0. loiter 6 ("Microm 
achined Silicon sensors for scanning force ticrosc 
opy", I. Vac. Sci. Technol. B, Vol. 9, 1991, ppl35 
4-1357) lCi2«;*ttTV>5S i 
^DTff-afc. ItlB. (10 0) ffifflS i*^6±(C 
iEEECVDfe (LPCVD) V>Tv/'J 3>&fbK 

/^*->»*u 01 (b) c*"r^U3>sflai*6 

&S-?X?El 1 £JgfiEt;fc&> 3 OaJKOHzfcjgjfct;: 
«fcO01 (C) ©JMr't^-S'fcfcfcPMlfM 2*»« 
Lfct>©Tft.5. 

[0 0 4 2] jfcfc. PM#£»J*l/fcS i SB*£¥*# 
7* r-Uvy77W^DtXlw«fcrj;i^-->^UT« 
1tJI/1*->7£^L*: (01 (D) ) . 

[0 0 4 3] *C, KftfF-V. • *35fc 

<t*©&fc;!fXfc«k^T, NEai«CE>«ttJI^^->7« 
WtitVT, *>ywt-fctt4«flj|8 (#>?W\- 
fcj&ricbfc (HI (E) ) . cinfc^o. £ 

[0 0 4 4] d»8ftlfi8±lCjlSsi3i^<0-atr»-5 

t- J: rp TW-©*SWB*FWM*l/ 

TCr50nmiPtl00nmSSRU 7thUy 
^^^DirXlCT/^-X^LT. ft D HUM 
tJMtWi (HI (F) ) . 

[0 0 4 5] -to*. KfcR8 £7*^7^77^ 7* 

a.*B&Lh (01 (G) ) , Jfc^TSFetfXfcJBUfc 
7*7XTXy5 1 >^lC«fct)S l*»S£*«ttB/t*-> 
7 F5-f X<>^>^UT^I89 (01 
(H) ) . 

[0 0 4 6] £Ub©:DBfc<fc^T. 02©->>j3>-Rft; 

[0047] c®;&>?wi-®atHMH2. m<tm± 

ffitfXy^^SttSCltatfc^ ^9iyH»;f 
[0 0 4 8] *fc, 4*MiHR:6V»Ttt. KftSflfc* 



(5) #M¥7-333232 

/t- *fls«-r * Z. h t> ft -5 d 1 tt» 5 * T t> * 
[0 0 4 9] 0MM2) 03, 4*3«fctf5tt. *©J@ 

®w*^-rxs0t?fts. 

[0 0 5 0] ■6B*OISfcJ:oTff«UfcfR»*# 

T ^ W?-*»6j£a S TM7"a-7*©&ffi0 

[0 0 5 1] H6C*^T, 2 1ttSiSS, 2 2liS 

o i mmziswztmm. 2 3 t±s i 

L^U^MrJttQrtSJfiM. 2 4 fix e > r- 5 
KJ:-aT««3n3t*tt*«lr»TfWL&»«-. 2 5IJ 
Mlr2 4&ttRT«tttt*V <*05r) ©WKtCSh 
>*JMM**Dffl-r«tDfflWM. 3 0tt8#f2 4£ 

[0052] si Sffi2 1 &bms s o©mc«M 

20 H4 llZ«fc0«flES:WiD-r*^i:lC<fc0, *>*l//t- 

S.i S«±fcttMOS h7>vX^*^StlT^ 
5 (04*«fct?5fCHS) . 
[0 0 5 3] £TF, MOS r-7>vX*©J^&7'cHrX 
03, 4*itX5Sfflt»T, »«r€«-rs* 
y=FVK-<nmm\*:*-?. 03, 4i3 < ktf5 4' 

©&0 ( (A) ~ (N) ) «, 06©B-B»fffifC^^ 
T©fc©Tft*. 
[0 0 5 4] d©$£, SOiaMSfcl/Ttt. Kfc#X 

2 2 S igM2 14:2 1 a£K{t#X# 

&*>©*« (03 (A) ) . '©85, n-MOSS 

2©RJ9tt5 0 0nmtL&. 

[0 0 5 5] Cl©«t'5ICbT#e.nfcSO I*K©S i 
£«2 1 a*H©±ffi*»e»*U BIJP2/im©S I# 
K2 6ZMl$.Ltz (03 (B) ) . 

[0 0 5 6] S iSK&7*h'JV^57^7"P 

40 •feXSfflViT/ , 5^-x>^L. 03 (C) \Zm-t<mm 

[0 0 5 7] JfcK. -€-©«tt®/^->*%-rs»fiS 
S^XSffl^TKftUT. KfbK2 8*Jg^bfc (0 
3 (D) ) . «ttlAt^->±TO«flai<!)**tt0. 

^©»^©S 1«K2 l±©KftKtt. K<kC«kO0a 
M0ST©7-r-;VHKftK[4 2tUT 

[0 0 5 8] n-MOSSS 1S«2 

50 Lfe. T^^S. 0 3 (E) tC^Lfc<fc5C. 7^-JU 
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(6) #BI¥7-3 33 2 3 2 

10 

7", TtSLt>*>. S«tB©7-<-;VHK{tS4 2*fflWT 

£©#* ©#g$«E&£«J£L/&. 
[0066] *©«£*, nthWttv^vywt-©** 

^©ft*©:^ 7" (fl!#fJ§S3 6jim) #15kHzT» 
ofc©iC*fLT, *#©**«©* >^WX- (&SrK 
Kb. -SS*/1^-->^bT^-^i/->^— >3>K 20 S3»m) Ttt3 4kHifcfcD, «*©R*Mt**> 

©EHiiffit&SA 1SS3 4«gj£L V»ak#«i»»6nfc. foT. *fgi8©&#rtt£#>3 1 

-> 3 >K36tft5a-S IN (lam) £04 |//t-ft«V»TfWUfcSTM!/Ci-^tt. tttiUUKtf 

9XVCVDKT»*1/T, n-MOSWc. 7^- [0 0 6 7] *««©*>*Wt-tt/W*©S 1 *» 

;kF*fl*«*»fcn-MOS©*«*ft3/innr*o «flrr*itCJ:0tP«LfcCt*>6. QffitfiSK. X 

fe> ft|«»©#ttfc*oTf|s|«nfc*>*W't-CJt'< 

To 0 6 1] «fldi2 8*^-=>ytT* T«HWJ«iiaKfti;**«* (intrinsic stress) *< 

^ ww ^_>2 3 as*«u (04 (i) ) . ffl *s<. a^wt-oEoansfifav^oifcofc. 

B*>?WW1*->2 3a±lcXfi**fc©-«-C a? [0 0 6 8] *&. *56^©»fiE^fetcJ;orjg)San 
Cr (5 0nm) tAu (lOOnm) &ARU 7* b9>?Z9tmMtf*Zt1fintei:h*. 

huvifyy-(^o±7,\zr/^-->ifvxmomv -en. n-Mos b5>s?x*©»*isc-3v»T©* 

iI2 56iO!BMi3 0SMLft (H 4 RWUfc«». h5>yx^ft*OB i -CM 

(J) ) o osT'n-fextco^T'bPlffw^SSffl^T^fli-r*^ 
[0 0 6*2] XK>h6C±0«*anfc*S*" i*WC»*. B i -CMOS*«Wr5<fr&l=tt. 
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